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The present invention relates to a process for producing hard stocks which are useful as raw materials for 
plastic fat products such as margarine and shortening. 

Most plastic fat products such as margarine and shortening are produced from hard stocks and liquid oils 
as raw materials. As an example of such a production method liquid oils such as soybean oil, corn oil, and ra- 
5 peseed oil, are blended with their hardened oils (hard stocks), and the blend is adjusted so as to have an ap- 
propriate consistency (plasticity). The plastic fat products such as margarine and shortening thus produced tend 
to cause the formation of relatively coarse crystallines because fats and oils used as the raw materials are com- 
posed of fatty acids having almost the same carbon chain length, in other words, they have a highly-uniform 
composition of fatty acids. For this reason, the plasticity of the products can be maintained at an appropriate 
10 level only within a narrow temperature range, so that the liquid oils contained therein have a tendency to exude. 

As a process for producing other hard stocks useful as a raw material of plastic fat products such as mar- 
garine and shortening, there is a well-known process using palm type oils, in which palm type oils and iauric 
type oils are subjected to random interesterif ication with a metallic catalyst such as sodium methylate (see, 
e.g., US-A-3 949 105). According to this process, the fundamental symmetrical structure of palm type oils can 
fs be modified into a random structure, and it is, therefore, possible to improve the properties of plastic fat products 
which will become unfavorable because the palm type oiis may be gradually hardened with time when the prod- 
ucts are being stored. However, an increase in the amount of undesirable tri-saturated triglycerides causes an 
inevitable rise in melting point, and various characteristics as a plastic fat material are deteriorated by the for- 
mation of coarse crystallines; accordingly, the products may have poor characteristics of melting in the mouth. 
20 For this reason, fractionation or hardening is required after the interesterification. 

If the interesterification is conducted with a lipase (see EP-A-0 170 431), which has, in particular, a selec- 
tivity for the 1- and 3-positions of triglycerides, it is possible to inhibit an increase In the amount of tri-saturated 
triglycerides. According to this process, however, palm type oiis remain having the fundamental symmetrical 
structure, i.e., having a tendency to crystallize in the (5-form, so that a sufficient improvement in the crystal- 
25 lizability as a hard stock materia! for use in margarine and shortening cannot be attained. This causes the prob- 
lem that when used as a raw material of plastic food the plasticity of the food will deteriorate during storage. 

Under these circumstances, in order to soive the above problems, the present inventors have intensively 
studied a process for producing hard stocks with excellent characteristics by use of palm type oils which are 
abundant and inexpensive. As a result, they have found that both the above deficiency of conventional random 
30 interesterification and the difficulty of interesterification with a lipase can be solved by conducting Interesteri- 
fication which has a specificity for the 1- and 3-positions of triglycerides in the presence of behenic acid residues 
as well as Iauric type oiis. That is, they have found that it is possible to prevent the exudation with temperature 
increase of liquid oiis contained in the products, to inhibit a rise in the melting point caused by an increase in 
the amount of tri-saturated triglycerides, and to soive the problem thai the products may harden with time during 
35 long-term storage, thereby arriving at the present invention. 

Thus, the present invention provides a process for producing hard stocks with excellent characteristics for 
use as a raw material of plastic fat products, based on interesterification with a lipase which is allowed to act 
on a mixture of palm type oiis, iauric type oiis, and behenic acid or esters thereof. 

This benefit as well as other advantages of the present invention will become apparent to those skilled in 
40 the art from the following description. 

According to the present invention, there is provided a process for producing hard stocks comprising the 
step of allowing a lipase to act on a mixture of palm type oils, Iauric type oils, and behenic acid or esters thereof 
for interesterification. 

The mixture subjected to interesterification in a preferred embodiment has a fatty acid composition of 6- 
45 25%lauric acid, 23-48% palmitic acid, and 0.5-5% behenic acid. 

The palm type oils used in a preferred embodiment are selected from palm oil, fractioned oils and hardened 
oiis thereof. 

The Iauric type oils used in a preferred embodiment are selected from palm kernel oil, coconut oil, babassu 
oil, fractioned oils and hardened oils thereof. 
so The lipase used in a preferred embodiment is selected from lipases derived from the genus Rhizopus , As- 
pergillus or Mucor, pancreatic lipase, and rice bran lipase. 

The palm type oils used in the present invention are those having a palmitic acid content of 30% or more, 
examples of which are palm oil per se, fractioned oils and hardened oils thereof. The Iauric type oils used in 
the present invention are those having a Iauric acid content of 30% or more, examples of which are paim kernel 
55 oil, coconut oil, babassu oil, fractioned oils and hardened oils thereof. The behenic acid is in the form of a free 
fatty acid, and esters thereof are those formed from behenic acid with a monohydric or polyhydric alcohol, for 
example, in the form of a fatty acid ester of alcohols such as methanol, ethanol, ethylene glycol, and glycerol. 

In addition to the above paim type oiis and iauric type oils, any other oil may be used as a starting oil for 
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interesterif ication. It is, however, preferred that a mixture of these starting oils for interesterif ication is adjusted 
to have a fatty acid composition of 6-25% lauric acid, 23-48% palmitic acid, and 0.5-5% behenic acid. Such a 
fatty acid composition makes it possible to provide hard stocks useful as a raw material of plastic fat products; 
the hard stocks have amelting point offrom 30°C to45°C, high malleability and high ductility, as well as excellent 

5 properties of preventing the exudation of liquid oils within a temperature range offrom room temperature to a 
temperature slightly higher than room temperature. Moreover, they can preferably prevent, when used as a hard 
stock material of plastic fat products, the deterioration of plasticity. 

in particular, to achieve an efficient production of hard stocks having excellent properties of melting in the 
mouth, without using the step of fractionation or hardening after the interesterif ication, for example, the follow- 

10 ing blend of raw materials with a fatty acid composition as described above can be employed: 13-50% palm 
oil or stearin fractions obtained by fractionation thereof as a palm type oil, 48-85% palm kernel oil, coconut oil, 
babassu oil, or olein fractions obtained by fractionation thereof as a lauric type oil, and 2-10% hardened oils 
having a behenic acid content of 20% or more as a behenic acid component. 

The process of the present invention is based on the interesterif ication of a mixture comprising palm type 

is oils, lauric type oils, and behenic acid or esters thereof with a lipase. Therefore, the carbon chain length in the 
constituent fatty acids of mixed fatty acid triglycerides formed may vary widely, and even if there remains the 
structure having oleic acid at the respective 2nd positions of the palm type oils in a relatively high proportion, 
the resulting hard stocks have excellent advantages of inhibiting the formation of coarse crystallines with time, 
having good crystallizability as a plastic fat, and exhibiting satisfactory plasticity when used in a product such 

20 as margarine. 

The lipase used for interesterification preferably has a specificity for the 1- and 3-positions of triglycerides 
because the formation of undesirable tri-saturated triglycerides is reduced and the carbon chain length in the 
constitute fatty acids as described above widely varies, so that excellent physical properties can be retained 
even after a long-term storage. Examples of the lipase with a specificity for the 1- and 3-positions of triglycer- 
25 ides are those derived from the genus Rhizopus , Aspergillus or Mucor, pancreatic lipase, and rice bran lipase. 
Although these lipases can be used in a free form for the interesterification, it is usually preferred that they are 
used in an immobilized form by adsorbsion on a support such as diatomaceous earth, alumina, or active car- 
bon. 

Also, lipases in the form of a dried enzyme preferably prepared as disclosed in US-A-4 472 503 and US- 
30 A-4 873 1 94 have an activity even in the absence of water, and the use of such a dry enzyme can make it pos- 
sible to reduce the formation of by-products from side reactions, such as diglycertdes, in the reaction system. 
The interesterification is conducted in a batch or continuous process with or without solvent at a temperature 
offrom 20°Cto70°C. 

The following examples further illustrate the present invention in detail but are not to be construed to limit 
35 the scope thereof. Unless otherwise indicated, parts and percentages (%) are all by weight 

Example 1 and Comparative Examples 1-3 

At a proportion shown in Table 1 below, palm stearin, palm oil, palm kernel olein, and highly hardened high- 
40 erucic rapeseed oif were mixed together, and the mixture was subjected to interesterification with a lipase hav- 
ing a specificity for the 1- and 3-positions of triglycerides, resulting in a hard stock (Example 1). 

For comparison, were prepared an interesterif ied fat obtained without blending highly hardened high-erucic 
rapeseed oil {Comparative Example 1), an oil blend having the same composition as that of Example 1 and 
obtained without any interesterification {Comparative Example 2), and hardened soybean oil {Comparative Ex- 
46 ample 3). The analytical data of the fatty acid composition of these hard stocks and the physical properties are 
also shown in Table 1. 

Then, 50 parts of each of the above hard stocks were blended with 50 parts of purified soybean oil, and 
80 parts of this blend were further blended with an aqueous phase comprising water, powdered skim milk, and 
common salt to produce margarine by a conventional process. The margarine was stored at 5°C or 25°C, and 
so the physical properties were evaluated. The results are shown in Table 2. A change in hardness with time was 
determined by measurements with a rheometer (manufactured by Fudo Kogyo Co, Ltd.) using a 10 mm<j> plung- 
er at a table-rise rate of 5 cm/min. 
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45 As seen from the results in Table 2, the margarine using hardened soybean oil (Comparative Example 3) 
caused the separation of liquid oils at25°C; the margarine using an inieresterified oil of the palm/iauric type 
(Comparative Example 1 ) also caused the separation of liquid oils in some degree and exhibited a significantly 
iarge change in hardness with time, thereby causing deterioration of plasticity. Although the use of behenic acid 
residues in part of the raw materials prevented the separation of liquid oils, the oil blend prepared without any 

50 interesterif ication (Comparative Example 2) exhibited inferior characteristics of melting in the mouth, poor mal- 
leability and poor ductility, as well as a significantly iarge change in hardness with time, thereby causing dete- 
rioration of plasticity. 

In contrast, the hard stock prepared using behenic acid residues by interesterif ication (Example 1) provided 
a margarine which did not cause separation of liquid oils and exhibited only a quite small change in hardness. 
55 This fact indicates that all the above disadvantages of Comparative Examples 1-3 were solved by a combination 
of the use of behenic acid residues with interesterification. 
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Examples 2-5 and Comparative Examples 4-6 
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40 

As seen from the results in table 4, when the tauric acid content was smalierthan 6% {Comparative Example 
4), malleability and ductility became poor; characteristics of melting in the mouth deteriorated; physical prop- 
erties significantly changed with time; and slight separation of liquid oiis was caused. On the other hand, when 
the lauric acid content was greater than 25% (Comparative Example 5), satisfactory characteristics of melting 
45 in the mouth were attained, whereas other physical properties deteriorated. These facts indicate that lauric acid 
contents outside the range of from 6% to 25% produce only a small effect of long-chain fatty acids. 

The margarine produced from the hard stock with a behenic acid content greater than 5% (Comparative 
Example 6) also had inferior characteristics of melting in the mouth. 

As described hereinabove, hard stocks obtained by the process of the present invention are particularly 
so useful as a raw material of plastic fat products such as margarine and shortening because they have the ex- 
cellent advantages of inhibiting the separation of liquid oils, having satisfactory characteristics of melting in the 
mouth, and preventing deterioration of plasticity with time. 



1. A process for producing hard stocks comprising the step of allowing a lipase to act on a mixture of palm 
type oils, lauric type oils, and behenic acid or esters thereof for interesterificaUon. 
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A process as claimed in claim 1, wherein said mixture has a fatty acid composition of 6-25% lauric acid, 
23-48% palmitic acid, and 0.5-5% behenic acid. 

Aprocessas claimed in claim 1 or claim 2, wherein said paimtype oils are selected from palm oii, fracticned 
oils and hardened oils thereof. 

A process as claimed in claim 1 or claim 2, wherein said lauric type oils are selected from palm kerne! oil, 
coconut oil, babassu oil, fractioned oils and hardened oils thereof. 

A process as claimed in any one of the preceding claims wherein said lipase is selected from lipases de- 
rived from the genus Rhizopus, Aspergillus or Mucor , pancreatic lipase, and rice bran lipase. 

Use of hard stocks produced by the process as claimed in any one of claims 1 to 5 in plastic fat products 
such as margarine and shortening. 
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